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alxmt 120 Mb/ycar.llic ratio of (his raw rale lo finished data 
rale should improve dramatically and may approach 50 
Mtv/ycar for a single instrument. In this case, ten instruments 
could provide the rale required by the Human Genome 
5 Project at a cost of 0.2 cent per base. Although this rate 
would not include the cost of sample preparation and data 
analysis, the rale and cost of raw sequence determination 
would no longer be the limiting feature. 

It should be understood that this invention has been 
io disclosed so that one skilled in the art may appreciate its 
features and advantages, and thai a detailed description of 
specific components and the spacing and sire of the com- 
ponents is not necessary to obtain that unoeretanding. Many 
of the individual components of the mass spectrometer arc 
15 conventional in the industry, and accordingly arc only schc- 
matkally depicted. The foregoing disclosure and description 
o f the invention are thus cxplanalory. and various details in 
the construction of the equipment are not included. Alter- 
native embodiments and operating techniques will become 
20 apparent to those skilled in the art in view of this disclosure, 
and such modifications should be considered within the 
scope of the invention, which is defined by the following 
claims. 

What is claimed is: 
25 I. A system for analyzing a plurality of samples, com- 
prising: 

a plurality of portable sample supports each having a 
sample receiving surface thereon for accommodating a 
plurality of samples each at a fixed location on each 
30 sample support; 

identification means for identifying each sample location 
of each of the plurality of samples on each of the 
plurality of sample supports; 

35 a spectrometer for analyzing each of the plurality of 
samples on each sample support, the mass spectrometer 
having a sample receiving chamber therein for receiv- 
ing each sample support; 
a laser source for striking each sample on each sample 

40 support while within the receiving chamber with a laser 
pulse to desorb and ionize sample molecules; 
support transfer mechanism for automatically inputting 
and outputting each of the sample supports from the 
sample receiving chamber of the mass spectrometer, 

45 a powered mechanism movable in both an x direction and 
a y direction perpendicular to the x direction within the 
sample receiving chamber for supporting a respective 
sample support thereon; 

M a vacuum lock chamber connected to the sample receiving 
chamber of the mass spectrometer for receiving the 
sample supports and for maintaining one or more of the 
sample supports within a vacuum controlled environ- 
ment while the plurality of samples on another of the 

55 sample supports arc struck by laser pulses; and 

computer means for recording test data from the mass 
spectrometer for each of the plurality of samples on the 
sample supports as a function of the identification 
means. 

60 2. The system as defined in claim 1. further comprising-? 
a sample loading mechanism for posideming each of a 
plurality of liquid samples on the sample receiving 
surface of each of the plurality of sample supports; and 
a curing chamber for drying each of the plurality of liquid 
« samples on each of the sample supports to form a 
plurality of solid samples each positioned on a respec- 
inv tainpK* \:ip|Hut. 
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I lie system ;\s defined in claim 2. further comprising: 
sample support positioning means for positioning each 
liquid sample on die sample receiving surface or a 
respective sample support. 
<f Hie system as defined in claim 2, further comprising: s 
a sample preparation mechanism for automatically pre- 
paring each of the plurality of liquid samples for a 
deposit on a respective sample supporL 

5. The system as defined in claim 4, wherein the sample 
preparation mechanism includes a first plurality of contain- io 
crs for receiving respective dilutions and a second plurality 

of containers for receiving respective matrixes for preparing 
each of the plurality of liquid samples each containing a 
selected dilution, 

6. The system as defined in claim 5, further comprising: I5 
valve means responsive to the computer means for auto- 
matically controlling the flow of fluids from the first 
and second plurality of containers. 

7. The system as defined in claim 1, further comprising: 

a pump responsive to the computer means for pumping 20 
liquid samples to a respective one of the sample sup- 
ports. 

8 - The system as defined in claim 7, further comprising: 
' 1 Z a drying chamber for drying liquid samples on each of the 

W sample supports to form dried samples. ^ 

'"■4 9 The system as defined in claim 8, further comprising: 

I, n vacuum means for controlling a vacuum within the dry in e 

; '= chamber in response to the computer means. 

^ s *0. The system as defined in claim 1, wherein each of the 

plurality of portable sample supports comprises an electri- 
cally conductive sample plate having a plurality of prede- 
termined sample positions on the sample receiving surface. 

U. The system as defined in claim 10, wherein each of the 
plurality of predetentiined positions on the sample plate 
includes a well for receiving a respective sample 

12. The system as defined in claim 11, wherein each of the 35 
plurality of wells on the sample plate arc arranged in one of 
a plurality of rows and in one of a plurality of columns. 

13. The system as defined in claim 1, wherein: 
the identification means includes a marking on each 

sample support for identifying each of the plurality of 40 
samples on the sample receiving surface. 

14. The system as defined in claim 1, wherein a sample 
support includes a magnetic handle for cooperating with the 
support transfer mechanism to position the sample support. 

15. The system as defined in claim 1. wherein each of the « 
plurality of sample supports includes a sample holder and a 
plurality of pins each removably positionablc with respect to 
the sample holder, each of the plurality of pins having a 
sample receiving surface thereon for receiving a respective 
one of the plurality of samples. 50 

16. The system as defined in claim 1. wherein each of the 
plurality of sample supports has one or more locating 
members for precisely positiomng the sample support. 

17 The system as defined in claim 1, wherein each of the 
sample supports comprises in excess of 80 determined <c 
sample positions on the sample receiving surface. 

18. The system as defined in claim 1, further comprising: 
sample support identification means for identifying each 

of the plurality of sample supports and for inputting 
sample support identification information to the com- 
puter means. 60 

19. The system as defined in claim 1. further comprising: 
a sample storage chamber for storing one or more of the 

plurality of sample supports; and 
a IK>wcrcd transporter for transporting each of the plural - r.s 
Hy of sample supports frorr, the sample sunw chain- 
ing in i| u * vacuum luck chamber. 
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20. Ihc system ;is defined in cl.n'm 19. wherein (he 
powered transputer is automatically rcsjwnsivc to the com- 
puter menus. 

21 Hie system as denned in claim 19. further comprising: 
\ .« transport cassciic lor supporting a plurality of sample 
supports each in a preselected position within the 
sample storage chamber. 

22. The system as defined in claim 21, further comprising: 
a transport drive mechanism for selectively positioning 

to the transport cassette within the sample storage cham- 
ber. 

23. The system as defined in claim 22, wherein the 
transport drive mechanism is powered in response to the 
computer means. 

15 24. The system as defined in claim 23. wherein the 
transport drive mechanism comprises a lead screw and a 
stepper motor. 

25. The system as defined in claim 1, further comrjrising: 
a door member for selectively controlling communication 

M between the vacuum lock chamber and the sample 
receiving chamber of the mass spectrometer. 

26. The system as defined in claim 25. further comprising: 
a sample storage chamber for storing one or more of the 

plurality of sample supports; and 
25 another door member for controlling communication 
between vacuum lock chamber and the sample storage 
chamber. 6 

27. The system as defined in claim 1, further comprising: 
a pump for selectively evacuating the vacuum lock cham- 

30 °er. 

28. The system as defined in claim 1, wherein: 

each of the plurality of sample supports is moveable 
between the vacuum lock chamber and the receiving 
chamber of the mass spectrometer; and 
35 a transporter for moving one of the plurality of samples 
supports wtthin the vacuum lock chamber while the 
plurality of samples on another of the sample supports 
are being struck with laser pulses. 

29. The system as defined in claim 1. further comprising: 
■«o a powered sample-support transporter for moving one or 

more of the plurality of sample supports within the 
vacuum lock chamber. 

30. The system as defined in claim 1. further comprising: 
a vent valve for selectively venting the vacuum lock 

chamber to atmospheric pressure. 

31 The system as defined in claim 1, wherein the support 
transfer mechanism is responsive to the computer means 

32 The system as defined in claim I. wherein the support 
transfer mcchamsm includes a fluid cylinder and an actuator 
rod extending between the fluid cylinder and a respective 
sample support. 

33. The system as defined in claim 1. wherein: 

each of the plurality of sample supports includes to 
55 electromagnet secured thereto: and 

power to each electromagnet is controlled in response to 
the computing means. 

34. The system as defined in claim 1. wherein the x-y 
mcchamsm is an x-y table responsive to the computer 

^ means. 1 

35. The system as defined in claim I. further comprising: 
an electrically conductive block within the sample receiv- 
es chanibcf for receiving a respective sample support: 

one or more insulating members elect i icallv insulaim,. the 
pmvcrrd iKisiiiunim; mcch.tuKm Irom the electrically 
• ■'»:*iliiriiw block 
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36. Hie sy.sicm as defined in claim 35. fuiihcr comprising: 
a seen ring mechanism for temporarily affixing the posi- 
tion of a respective sample support with respect to the 
electrically conductive block. 

37. Hie system as defined in claim 1, further comprising: 5 
an attenuator for adjusting the intensity of a laser beam 

output from the laser source. 

38. The system as defined in claim 37, wherein the 
attenuator is responsive to the computer means. 

39. The system as defined in claim I. where the computer 10 
means interprets lest data from the mass spectrometer. 

40. A system for analyzing a plurality of samples, com- 
prising: 

a plurality of portable sample supports each having a 
sample receiving surface thereon for accommodating a 15 
plurality of samples each at a fixed location on each 
sample support; 

sample identification means for identifying each sample 
location of each of the plurality of samples on each of 20 
the plurality of sample supports; 
support identification means for identifying each of the 
plurality of sample supports; and 
C 3 a spectrometer for analyzing each of the plurality of 

i.j samples on a respective one of the sample supports, the 25 

\, j mass spectrometer having a sample receiving chamber 

therein for receiving a respective sample support; 
a laser source for striking each sample on each sample 
support while within the receiving chamber with a laser 
\,J P u| se to desorb and ionize sample molecules; 30 

! fl support transfer mechanism for automatically inputting 

11 md outputting each of the sample supports from the 
r sample receiving chamber of the mass spectrometer, 
L" . ; " " a vacuum iock chamber connected with the sample 35 

12 receiving chamber of the mass spectrometer for receiv- 
j t £ in S each of th c sample supports and for maintaining 
I ^ one or morc of the sample supports within a vacuum 
"■ : Z controlled environment while the plurality of samples 

on another of the sample supports arc struck by laser ^ 
□ pulses; w 

M a sample storage chamber for storing one or more of the 

plurality of sample supports; 
a powered transporter for transporting each of the plural- 
ity of sample supports from the sample storage cham- 4 5 
bcr to the vacuum lock chamber, and 
computer means for controlling the support transfer 
mechanism and for receiving information from the 
sample identification means and the support identifica- 
tion means for recording test data from the mass 50 
spectrometer for each of the plurality of samples on 
each of the sample supports. 
4!. The system as defined in ciaiai 40 further comprising; 
a sample loading mechanism for positioning each of a 
plurality of liquid samples on the sample receiving 53 
surface of each of the plurality of sample supports; and 
a curing chamber for drying each of the plurality of liquid 
samples on each of the sample supports to form a 
plurality of solid samples each positioned on a respec- ^ 
live sample support 
42. The system as defined in claim 40, further comprising: 
a pump responsive to the computer means for pumping 
liquid samples to a respective one of the sample sup- 
P<»ns. 65 
•U.Thc system as defined in claim Ai). wherein each of the 
;,l,,i;,,il > ,,J >'i«:il»U- sample Mi;i;sntv comprises an clcctri 
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<:aliy conductive sample pl:ti<: having ;i plurality of prede- 
termined sample positions on the sample receiving surface. 
'1'}. Ilic system as defined in claim 40. whe/cin: 
i lie sample identification means includes a marking on 
i each sample support for identifying each of Ihc plural- 

ity of samples on the sample receiving surface. 
45. The system as defined in claim 40, wherein a sample 
support includes a magnetic handle for cooperating with the 
support transfer mechanism to position the sample support. 
I0 46. The system as defined in claim 40, wherein each of the 
plurality of sample supports includes a sample holder and a 
plurality of pins each removably positionablc with respect to 
the sample holder, each of the plurality of pins having a 
sample receiving surface thereon for receiving a respective 
j5 one of the plurality of samples. 

47. The system as defined in claim 40, wherein each of the 
plurality of sample supports has one or more locating 
members for precisely positioning the sample support. 

4*. The system as defaed in claim 40, wtecineachofthe 
sample supports comprises in excess of 80 determined 
20 sample positions on the sample receiving surface, 

49. The system as defined in claim 40, wherein the 
powered transporter is automatically responsive to the com- 
puter means, 

50-The system as defined in claim 40, fiirther comprising: 
25 a transport cassette for supporting a plurality of sample 
supports each a preselected position. 

51. The system as defined in claim 50, further comprising: 
a transport drive mechanism for selectively positioning 

the transport cassette within the storage chamber; and 
30 Ulc transport drive mechanism being powered in response 
to the computer means. 

52. The system as defined in claim 40, further comprising: 
a door member for selectively controlling conimunicauon 

35 between the vacuum lock chamber and the sample 
receiving chamber of the mass spectrometer. 

53. The system as defined in claim 52, further comprising: 
another door member for controlling conimunicauon 

between vacuum lock chamber and the sample storage 
^ - chamber. 

54. The system as defined in claim 40, further comprising: 
a powered sample support transporter for moving one or 

more of the plurality of sample supports within the 

vacuum lock chamber. 
45 55. The system as defined in claim 40, wherein the 
support transfer mechanism includes a fluid cylinder and an 
actuator rod extending between the fluid cylinder and a 
respective sample support. 

56. The system as defined in claim 40, wherein: 

50 each of the plurality of sample supports includes an 
electromagnet secured thereto; and 

power to each electromagnet is controlled in response to 
the computing means. 

57. The s>sicm as defined in claim 40, further comprising : 
powered positioning mechanism for selectively position- 
ing each of the plurality of sample supports within the 
sample receiving chamber. 

58. The system as defined in claim 57. further comprising: 
w the powered positioning mechanism is an x-y table 

responsive to the computing means; 
an electrically conductive block within the sample receiv- 
ing chamber for receiving a respective sample support; 
and 

tine or iium- insulating nicmlicrs electrically insulating the 
|*iuv:;-,! |MMiitiuim. mechanism from the electrically 
cnii,li;ri:w Muc'k 
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SV. Tlic system as defined in claim 40. further comprising: 
-m attenuator responsive to the computer means for 
adjusting the intensity of a laser beam output from the 
laser source. 

60. A method of analyzing a plurality of samples within 
a sample receiving chamber of a mass spcctrornctcr, the 
method comprising: 

supporting each of a plurality of samples at a fixed 

location on one of a plurality of sample supports; 
identifying each sample location of each of the plurality 
of samples on each of the plurality of sample supports; 
providing a vacuum lock chamber for receiving the 
sample supports and for maintaining one or more of the 
sample supports within a vacuum controlled environ- l5 
meat while the plurality of samples on another of the 
sample supports arc struck by laser pulses; 
automatically inputting and outputting each of the sample 
supports from the sample receiving chamber of the 
mass spectrometer to the vacuum lock chamber, 20 
moving each sample support within the sample receiving 
chamber in both an x direction and a y direction 
perpendicular to the x direction; 
J striking each sample on each sample support while within 

Ae receiving chamber with a laser rwlsc to desorb and 25 
] ; !j ionize sample molecules; and 

ll 2 recording test data in a computer from the mass spec- 

,3 trometer for each of the plurality of samples on the 

sample support 

61. The method as defined in claim 60, further compris- 30 

mg; 

rationing each of a plurality of liquid samples on the 
sample receiving surface of each of the plurality of 
sample supports; and 35 
drying each of the plurality of liquid samples on each of 
the sample supports to form a plurality of solid samples 
each positionexTon a respective sample support. 

62. The method as defined in claim 61, further compris- 
ing 

40 

automatically preparing each of the plurality of liquid 
samples for deposit on a respective sample support. 

63. The method as defined in claim 60, further compris- 
ing: 

arranging each of the plurality of samples in each sample 45 
support in a plurality of rows and in a plurality of 
columns. 

64. The method as defined in claim 60, wherein the step 
of identifying includes: 

marking each sample support for identifying each of the *° 
plurality of samples. 

65. The method as defined in ciaim 60. further con.pris- 



i 



20 

I (inning in excess of 80 predetermined sample positions 
on each of llic respective sample supports. 

66. Hie method as defined in claim 60. further compris- 
ing: 

storing one or more of ihc plurality of sample supports 

within a sample storage chamber; and 
automatically transporting each of the plurality of sample 
supports from the sample storage chamber to the 
io vacuum lock chamber in response to the computer. 

67. The method as defined in claim 60, further compris- 
ing: 

supporting each of the plurality of sample supports at a 
preselected position within a transport cassette. 
15 68. The method as defined in claim 60. further compris- 
ing: 

selectively positioning the transport cassette in response 
to the computer. 
20 69. The method as defined in claim 60, further compris- 
ing: 

controlling communication from within the vacuum lock 
chamber to the environment exterior of the vacuum 
':=f !°ck chamber in response to the computer. 

''J 25 70. The method as defined in claim 60, further compris- 

in *ng: 

[f] moving a sample support with the vacuum lock chamber 

I «j whilc *te plurality of samples on another of the sample 

i | l p 30 supports are being struck with laser pulses. 

; ! 1 71 - The method as defined in claim 60, further compris- 

f.= ing: 

a controlling an x-y table in response to the computer for 

p positioning the plurality of samples within the sample 

35 receiving chamber of the mass spectrometer. 

72 The method as defined in claim 71, further compris- 



supporting each of the plurality of sample supports on an 
electrically conductive block within the sample rccciv- 
4 0 ing chamber; and 

electrically insulating the x-y table from the electrically 

conductive block. 
73. The method as defined in claim 72. further compris- 
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temporarily affixing the position of a respective sample 
support with respect to the electrically conductive 
block. 

74. The method as defined in claim 60. further compris- 

adjusting the intensity of a laser beam output from the 
laser source in response to the computer. 



